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Department of Virology, APHA Weybridge, GB
Equine Infectious Anaemia Virus (EIAV) is the aetiological agent of
equine infectious anaemia (EIA), a disease which is notiﬁable
within the EU and to the OIE. In GB, EIA cases were reported in
1975-1978; then followed a disease free period until 2010 and
2012when 6 positive animals were identiﬁed. As a member of the
family Retroviridae and genus lentivirus, EIAV shares the lenti-
viral trait of low ﬁdelity polymerases leading to transcription/
translation errors and hence considerable genetic variation. Such
variation has hampered development of molecular diagnostics
with focus remaining on serological detection. Another limiting
factor has been lack of publically available sequence data, with
such data focused on e.g. American strains or molecular clones. As
there is also currently no sequence data available for British cases
our intention was to conduct full genome sequencing of these
cases. A combination of Sanger and next generation sequencing
(NGS) was employed in order to determine the sequence. Via
Sanger sequencing only small genomic fragments could be
recovered hence efforts were refocused on NGS using the Illumina
MiSeq platform. Mapping projects initially utilised multiple
reference sequences to compensate for sequence variability, the
areas that mapped reads were cut and pasted together to create a
“hybrid” sequence which was sequentially run through mapping
projects, each time extending reads and adjusting the consensus
to match the viral reads. For phylogenetic analysis and evaluation
of sequence diversity the British sequences were aligned with
others from multiple geographical origins using the MEGA 5
software. It was possible to obtain full genome sequences from
symptomatic cases in 1975, 2010 and 2012. Phylogenetic analysis
of full genome sequences revealed that each British case formed
its own branch on the tree as did sequences from America, China,
Ireland and Japan. Almost an equal distance was observed be-
tween each of the isolates with nucleotide homology of 75-79%.
This poses the question as to whether these 7 sequences are
representative of the global EIAV genetic variation picture or
whether addition of further sequences will highlight a greater
level of genetic variation. Nucleic acid identity of the full genome
sequences varied between individual genes and ranged from 46%
(P9) to 98% (protease). The highly variable nature of EIAV made
the use of primer walking sequencing strategies laborious
whereas via NGS attaining full genome from a single sequencing
runwas relatively straightforward. However as noted here it is not
without its problems as signiﬁcant viral load is required to over-
come the high host background typical of clinical extractions0737-0806/$ e see front matterrendering sequencing of asymptomatic cases problematic. As the
British asymptomatic cases provided little or no sequence reads,
investigation is ongoing into strategies to elucidate these se-
quences. Currently EIAV diagnosis relies solely on serological
testing; increased genetic information from diverse sources
should enable PCR design that will reliably detect a wide range of
strains thus facilitating diagnosis and epidemiological analysis of
outbreaks.
073
Characterization analysis of two monoclonal antibodies
against equine infectious anima capsid protein
Zhe Hu, Hao Chang, Meiyue Wang, Shuang Li, Xiaoyu Chu, Jia
He, Xiaojun Wang*
State Key Laboratory of Veterinary Biotechnology, Harbin
Veterinary Research Institute, the Chinese Academy of
Agriculture Sciences
Equine infectious anemia (EIA) is a contagious viral disease of
equids caused by equine infectious anemia virus (EIAV). The most
infected horses eventually become asymptomatic carriers during
their lifetime. Therefore the serological diagnosis is important on
the epidemiological investigation of EIAV. The capsid protein
(p26) is highly conserved among EIAV isolates and considered as a
useful marker for the diagnosis of EIAV. In our previous study, two
anti-p26 MAbs (1G11 and 9H8) have been used as key compo-
nents of antigen-capture ELISA (AC-ELISA) for the quantiﬁcation
of EIAV viral load [1]. The objective of this study was to evaluate
these two MAbs for the development of a new method on the
detection of ant-EIAV antibodies in equine serum.The speciﬁcity
of 1G11 and 9H8 MAbs was determined by western blotting. The
results showed that two MAbs recognized a 26-kd capsid protein
band of EIAV, but not other equine infectious virus including
equine inﬂuenza virus, equine arteritis virus, Equine herpesvirus
1, Equine herpesvirus 4. The afﬁnity constant and relative afﬁnity
of MAbs were measured by non-competitive ELISA and NaSCN
elution assay, respectively. The results showed that the afﬁnity
constant for 9H8 and 1G11 were 1.5610^ 7 and 2.5810^6
respectively; MAb 9H8 was considered to be a high-afﬁnity
antibody, while 1G11 was a medium-afﬁnity antibody; the rela-
tive afﬁnities were about 3.4mM of NaSCN for 9H8 and 2.4mM for
1G11.The antigenic epitopes recognized by MAb 1G11 or 9H8
were conﬁrmed by western blotting using contiguous over-
lapping peptides of EIAV p26. Afterwards, the precise epitopes
were determined by removing amino acid residues one by one
from the carboxy and amino terminal of the shorten fusion pro-
teins. The minimum linear epitopes of MAb 9H8 and 1G11 were
located in 73-81aa and 199-218aa of capsid protein respectively.
To investigate the homology among the identiﬁed linear p26
